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Abstract. Indifferently of animal species (including humans) in magnesium deficiencies usually we 
have one drop of this mineral from bone tissue. This phenomenon is more intense in young animals 
and is directly correlated with severity of magnesium deficits. The total number of clinical cases was 
15 dogs, belong of German Sheppard, Dobermann, Great Dane, Siberian Husky breeds with clinical 
symptoms of rickets and with ages between 6 to 9 mounts.  
Group I has included patients with moderate signs of rickets and the group II has included 
patients with more severe form . Our biochemical analysis was: serum Calcium (SCa), serum 
Magnesium (SMg), erythrocyte Magnesium (EMg), an inorganic Phosphate (inorg.P), serum 
Creatinine (SCr) and Alkaline Phosphatase (AP); from urine we determine : urinary Magnesium 
(UMg), urinary Creatinine (UCr) and Magnesium excretion  fraction (MgEF). Median values of seric 
and erythrocytes Magnesium in both groups were below reference values, but in group 2 were lower 
than in group 1. Dismagnesiemia is followed by one abrupt decreses in magnesiuria and reduction of 
excretion fraction of magnesium. This mean that global magnesium reserve is dropping and 
magnesium activity in cell is deficencity. Rickets osteodistrophia can be associated with slow 
hipomagnesium tetany.   
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INTRODUCTION 
 
The major cause of rickets is D vitamin deficiency due to an insufficient or 
unbalanced nutrition in phosphocalcic intake. Magnesium is involved in calcium-phosphorus 
balance and bone metabolism. Experimentally in puppies was found that the magnesium and 
calcium deficient diet cause significant alterations of the teeth (delayed appereance of the 
second dentition, enamel hypoplasia, impaired mineralization of dentin, odontoblasts 
degeneration, dental blood vessels calcification) and limbs (carpal and tarsal ligaments 
relaxation, plantigrade walk and legs deviation) (MARTIN et al., 1993; MARTIN et al., 
1995). The rickets may secondary develop to parasitic diseases (toxocariasis) or 
gastroenteritis. Large breeds of dogs (German Sheppard, Dobermann, Great Dane, Siberian Husky) 
are more susceptible to the rickets due to high growth rate. 
 
MATERIALS AND METHODS 
 
The study has been conducted on a total of 15 dogs, including breeds: as German 
Shepard, Doberman, German Dog and Husky, all private property between of 6-9 months age 
with clinical signs of rickets varied in intensity (joint thickening, tumefactions of the 
condrocostale junctions, tendency to plantigrade walk, difficulty in movement, ataxia, muscle 
tremor, plantigrade walk and legs deviations, lordosis in varying degrees).  Animals were 
investigated and treated in the Internal Clinic of Faculty of Veterinary Medicine Cluj-Napoca. 
The patients were divided into two groups: group I included 8 cases with moderate symptoms 
of rickets and group II included 7 cases with severe symptoms of rickets.  
The biochemical blood investigations (serum calcium-SCa, serum magnesium- SMg, 
erythrocytic magnesium-EMg, inorganic phosphate- P, serum creatinine- SCr, alkaline 
phosphatase-PA determination) were conducted on blood samples taken from the cephalic 
vein in vacuum tubes with and without anticoagulant substances for whole blood and serum. 
The dosages were based on molecular absorption spectrophotometry methods recorded on 
SCREEN MASTER PLUS analyzer. The calculation of erythrocytic magnesium (EMg) has 
been made indirectly using a relation between the value of total magnesium (TMg) obtained 
from whole blood prelevated on Li-heparin , the hematocrit value (H) and serum magnesium 
value (SMg) in according with the following formula :   
SMg
H
SMgTMgEMg +×−= 100)(  
The results are expressed in mg/dl, mEq/l or mmol/l. 
The biochemical urinary investigations (urinary magnesium-UMg, urinary creatinine- 
UCr, magnesium excretion  fraction  -MgEF determination ) were performed  in urine 
collected within 24 hours by catheterization in urinary drain bags. The values of magnesium 
excretion fraction  (MgEF) were obtained by the formula:  
 
MgEF%= UMg×SCr/(SMg×0,7)×UCr×100 
 
The serum magnesium concentration is multiplied by 0,7  because about 70% from 
circulating magnesium is free and filtered by kidney. 
 
RESULTS AND DISCUSSIONS 
 
The exploration of bone metabolism requires a series of investigations for explanation 
some dysfunctions as: disorders of phosphocalcic homeostasis, magnesium deficiency, D 
vitamin deficiency, which frequently develops associated. For this purpose are determined 
serum levels of calcium, inorganic phosphate and magnesium and the serum activity of some 
osteoblast activity markers as alkaline phosphatase .  
The mean values of serum calcium (SCa) and inorganic phosphate (P) are lower 
compared with reference values in both groups of dogs (see graph 1):  
• SCa recorded in group I: 2,.27±0,.19 mmol/l; group II: 2,.24±0,20 mmol/l; reference 
values: 2.66±.0.14 mmol/l after MATSUZAWA et al (1993), 2.72±0.21 mmol/l after 
CARVALHO (1988); 
• Inorg. P recorded in group I: 1,50±0,09 mmol/l; group II: 1,42±0,02 mmol/l; reference 
values: 1,93±.0,29  mmol/l after MATSUZAWA et al (1993), 1,94±0,45 mmol/l after 
GHERGARIU et al (2000). 
The alkaline phosphatase average values are in normal range at both groups [group I: 
52,56±20,32 U/l; group II: 26,8±11,35 U/l; ref.: 26-83 U/l after KATSOURAKIS et al.(1998), 
20-156 U/l after GHERGARIU et al. (2000)]. Serum and urinary creatinine have not 
significant differences given the reference limits.  
Low mean values of serum calcium and inorganic phosphate and normal mean value 
of alkaline phosphatase advocate for D vitamin deficiency, that cause a significant deficit of 
magnesium (GHERGARIU et al., 1997) 
This is evidenced by the mean serum magnesium mean which are different between 
the two groups. If the lower average in group II (0,80±0,02mmol/l) supports the existence of a 
magnesium deficiency, we can not say that deficit does not exist in group I (0,92±0,02mmol/l) 
where the average values are within the reference values (ref. 0,93±0,09mmol/l after 
GHERGARIU et al., 2000). 
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Graph  1. The evolution of serum calcium (SCa) and inorganic phosphate (P) mean values compared 
with the reference values from the two groups of dogs 
 
 
Unlike the SMg the mean values of EMg showed a decrease in both groups: 
2,32±0,11mmol/l in group I; 2,68±0,12mmol/l in group II and reference: 2,91mmol/l after 
WALSER (quoted by DRĂGOTOIU and MIU, 2000); 2,75±0,11mmol/l after 
GHERGHICEANU DANIELA MIHAELA, 2009 (graph 2). The reasons are justified as 
serum or plasma magnesium allows only the extracellular magnesium exploration, therefore 
required dosage of erythrocyte (EMg) and urinary magnesium (UMg) (ZEANĂ, 1994) (see 
graph 2).  
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Graph  2. The evolution of serum (SMg) and erythrocyte magnesium (EMg) mean values compared 
with the reference values from the two groups of dogs 
 The UMg and magnesium excretion fraction (MgEF) values were below the reference 
values in both groups (see graph 3): 
• UMg recorded in group I: 7,13±0,65mmol/l/24h; group II: 6,74±0,34mmol/l/24h; 
reference values: 7,67±0,79mmol/l/24h after DROZAN RALUCA (2009); 
• MgEF recorded in group I: 3,68±0,43%; group II: 2,96±0,49%; reference values: 
4,23±0,51% after DROZAN RALUCA (2009). 
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Graph 3. The evolution of  urinary magnesium (UMg) and magnesium excretion fraction (MgEF) 
mean values compared with the reference values from the two groups of dogs 
 
 
In this case both constituents EMg and UMg have values below the reference and 
show a long deficiency. Therefore EMg appears as a real parameter of the magnesium status 
and stocks in the body and UMg comes to confirm the diagnosis. In the presence of the 
magnesium deficiency- related diseases is required to dosage of EMg, UMg and MgEF (at 
least in human medicine).  
The importance of UMg dosage results from the fact that excretion controls the serum 
level, so when the serum magnesium is high the kidneys quickly excrete excess. On the other 
hand if a low intake of magnesium the renal excretion decreased. In a normal physiological 
conditions the urine magnesium losses can not be compeletly eliminated, there so-called 
ˮmandatory lossˮ(KNOCHEL, 1991; WHITE et al., 1992; ZEANĂ, 1994).  
97% of the daily magnesium filtered at the glomerulus is reabsorbed along the 
nephron: 20-30% in the proximal convoluted tube, 15% in the proximal right portion, 65% in 
the ascending right portion of the Henleʼs loop and 2-5% in the distal convoluted tube. The 
magnesium and calcium excretion is subject to the parathyroid hormone effects; increase a 
calcium reabsorption lead to competitive inhibition of the magnesium absorption.  
Under a low serum magnesium level, without apparent causes, will distinguish 
between non-renal and renal losses of magnesium by measuring UMg/24h and EFMg% from 
the average sample of urine. According to some opinions on the subject (WHITE et al., 1992) 
a low UMg (<7,5 mmol/l/24h) and MgEF (<4%) advocates for non-renal losses (ex. 
magnesium running from extracellular fluid in the intracellular fluid, decreased oral intake, 
malabsorption, diarrhea, hyperthyroidism), while an increased UMg (>7,5mmol/l/24h) level 
with a high MgEF (>4%) indicate the primary or secondary renal losses.  
In our study the magnesium deficiency is accompanied by a marked decrease of UMg 
(<7,5 mmol/l/24h) and MgEF (<4%) that issue advocates for non-renal losses. In such 
situation only calcium intake leads to increase of UMg with the decrease of SMg and more 
severe deepening of the intracellular magnesium deficit. Correlative interpretation of the 
mean values of SMg, EMg and UMg obtained from group I allows us to say that it is 
dismagnesemia.  
Based on these results we can say that the rickets evaluation is very important  to 
detection the magnesium deficiency.      
 
CONCLUSION 
 
The results and argumentation brought allow formulating the following conclusions:  
1. The urinary magnesium and magnesium excretion fraction with serum magnesium and 
erythrocyte magnesium are indispensable parameters in the mineral metabolism exploring.  
2. Under a low serum magnesium level, without apparent causes, we have to distinguish 
between non-renal and renal losses of magnesium by measuring UMg/24h and EFMg% 
3. Correlative analysis of the mean values of serum magnesium (0,92±0,02mmol/l), 
erithrocyte magnesium (2,68±0,12mmol/l), urinary magnesium (7,13±0,65mmol/24h) and a 
magnesium excretion fraction (3,68±0,43%) at dogs with mild symptoms of rickets (group I) 
revealed the existance of dismagnesemia. 
4. Low average values of serum magnesium (0,80±0,02mmol/l), erithrocyte magnesium 
(2,32±0,11mmol/l), urinary magnesium (6,74±0,34mmol/24h) and magnesium excretion 
fraction (2,96±0,49%) registered at dogs with severe sympoms of rickets (group II) advocates 
for associated magnesium deficiency. 
5. In evaluating of rickets particularly important is the detection of associated 
magnesium deficiency.  
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